The first use of the free selenimide Ph(2)Se=NH as a synthon; the synthesis and X-ray crystal structure of [Ph(2)SeNSePh(2)][BPh(4)]
Reaction of o-mesitylsulfonylhydroxylamine (MSH) with
Sulfimides (also previously refered to as sulfilmines), ylides of the general formula RR'S=NX, have been known for many years and have been the subject of much interest.
1 Within such work, the most intense scrutiny has been reserved for free sulfimides, ie those in which X=H; within this group of 15 compounds, diphenylsulfimide, Ph 2 S=NH, has undoubtedly received most attention, with its ability to act as a source of the NH unit in aziridination reactions one of the key attractions.
2 Derivatisation to halosulfimides of the type Ph 2 S=NX has also been much studied; the chloro and bromo 20 species have been the subjects of the bulk of the work, and while Ph 2 S=NCl is the more reactive of the two, it has been reported to explode on storage. Although free dialkyl sulfimides are 35 markedly less stable than their diaryl counterparts, 8 it was shown that low temperature deprotonation of such salts generated the corresponding free sulfimides of the crowns. The latter (undoubtedly very unstable) compounds were not isolated; rather, their presence in situ was inferred from the 40 fact that treatment with NBS, and then with a further equivalent of the parent crown, generated the linked crown system shown in Scheme 1. The fact that this "one-pot" reaction clearly generated -and then utilised -the unstable free and bromo sulfimides raises the question of its 45 applicability to selenimide systems.
In contrast to the sulfimides, relatively little work has been performed on their selenium analogues. By analogy with sulfimide preparations, reaction of Chloramine-T with Ph 2 Se leads to the p-toluenesulfonyl derivative Ph 2 Se=NR (R = p- air sensitive -especially in solution -and thus far attempts to crystallise the material have failed. The solid material also appears to be somewhat light sensitive and darkening (due to elemental selenium formation) of samples occurs over a number of days even when samples are kept in darkened 85 anaerobic conditions. If used soon after formation, however, 1, can act as a source of the free selenimide. 1 The X-ray crystal structure of one of the two independent cation/anion pairs within the unit cell of 2.
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Within the structure shown in Fig.1 4 ], wherein analogous contacts were observed between the selenium and atom and a phenyl ring, together with hydrogen bonding interaction from a phenyl C-
35
H to the sulfur. The latter effect is not apparent in 2. It would appear, therefore, that this Se…π interaction is strong; however, geometrical constraints will stop such interactions occuring to both selenium atoms, hence the asymmetry with the Se-N bond distances (interestingly, the selenium atom 40 undertaking this interaction is the one exhibiting the shorter Se-N bond distance). Although the isolation of 2 allows the first full characterisation of the cation by X-ray crystallography, this is not the key feature of the result; after all, as already noted, 45 this cation has been previously generated by other means. The key point is that reaction must proceed via the free selenimide and bromoselenimide. This conclusion is further bolstered by observations obtained when Ph 2 In conclusion, we have demonstrated that reaction of MSH with Ph 2 Se allows easy access to a selenimidium salt which can be deprotonated to the free selenimide. Although undoubtedly very sensitive (thermally as well as aerobicallynote that, as was the case with Ph 2 Se=NBr, Ph 2 Se=O and 70 Ph 2 Se also appear to form upon thermal decomposition of the free selenimide) the latter can be used as a synthon in situ, in this case via the corresponding bromoselenimide. Given the wealth of chemistry associated with Ph 2 S=NH, both in a classical "organic" sense 1 and in terms of coordination chemistry, 14 it follows that utilisation of the selenium analogue will allow access to a significant amount of new chemistry, even if this will have to be performed in situ thanks to the instability of the material. Indeed, given the fact 5 that unstable (ie dialkyl) sulfimides have been used as nitrene (NH) sources before 8 , it may well be that the instability of Ph 2 Se=NH may actually make it a potent reagent in this sense as well. Such potential is magnified by the fact that the chemistry of the related selenium diimides, RN=Se=NR, has 10 also proved to be a fruitful area of investigation, both from structural 15a and synthetic 15b standpoints. Thus work to fully assess the chemistry of this new species is underway.
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Notes and references
17, 18 The structure was solved by direct methods and refined on F 2 values to give a final R = 0.0365 for 17868 data with F 2 >2σ(F 2 ); wR2 = 0.0918 for all data.
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